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DOE/NETL CO, Capture RD&D Program
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Core R&D

- Geologic Storage -|
onitoring, Verification,
nd Accounting (MVA)

Simulation and
Risk Assessment
| ARRAUniversiy Projects

Benefits \

Lessons
Learned

« Reduced cost of CCS

Tool development for risk
assessment and mitigation

» Accuracy/monitoring quantified
CO, capacity validation
Indirect CO,, storage
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Infrastructure

Regional Carbon
Sequestration Partnerships

‘ Characterization I
‘ Validation I
‘ Development I

Other Large-Scale Projects

Benefits

* Human capital
» Stakeholder networking

* Regulatory policy development
* Visualization knowledge center
* Best practices development

Public outreach and education

==
Solutio >
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Global
Collaborations

North America Energy
Working Group

Carbon Sequestration
Leadership Forum

International
Demonstration Projects

Canada
(Weyburn, Zama, Ft. Nelson)
Norway
(Sleipner and Snovhit)
Germany (CO2Sink)
Australia (Otway)
Africa (In-Salah)
Asia (Ordos Basin)

Lessons é’

~. Learned

Benefits \

» Knowledge building

* Project development

+ Collaborative international
knowledge

+ Capacity/model validation

» CCS commercial deployment

Demonstration and Commercialization Carbon Capture and Storage (CCS)
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Sequestration Program Total Funding
Program Statistics 2010 (no ARRA funding included)
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Building of Core R&D Portfolio
Core R&D Focus Areas

DE-FOA-0000250
15 new awards in 2010

Geologic Carbon

9 New ey |
Projects AP Storage MVA 10 New
(Pre-Combustion) Projects
" Improved Fundamental
1 Membrane Understanding _]Atmospheric and
" Solvent-Based "I Technology ENRemgtifsenT\;ng o
“ Sorbent-Based Development ear-Surface . orT| oring
. 1Wellbore Monitoring
Novel Concepts "1 Subsurface Monitoring
"1 Accounting Protocols
CO, Utilization Simulati°+ an
Risk Assessm oW
DE-FOA -0000253 rojects
6 new awards in 2010 mﬁonvgrSIrn _Ofggz I Mathematical Models + NRAP
[yNon-Geologie &L, Development
Storage I
. and Verification
7 Indirect Storage :
~1 Beneficial ¢ " IImproved Risk
43 ARRA Univ. eFr:e icia Us‘:’o Assessment
Awards roduced Water Protocols

O Breakthrough

Concepts
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Stages of Energy RD&D

(7p]
E CCPI, ICCS,
G FutureGen
| -
(@)
o .
— Fossil Energy Core
al Programs
L
(&)
E Fossil Energy
Q Advanced Research
O
Y Office of
Science Research
% & ARPA-E
= m
Basic Research Applied Research Process & Engineering Demonstration &
Bridges basic research & Development Commercialization

technology development programs

Research Phases
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Advanced CO, Technology Timeline

Commercial
Demonstration

- DOE National Carbon
Capture Center
- Utlllty sites

2008 2010 2012 2016 2020 2024
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Pre-Combustion CO, Capture Goals

By 2020, have available for demonstration,

advanced CO, capture technologies that achieve:

90% CO, capture

< 10% increase in COE?

Set by Systems Analyses

e -
Bt V. b Sy A

Coathmm Caps e and Saqomiiratvm
Sreaani Avayus Cuilelnes

Steam
Gasifier Synga:
500-1,000 Psi —w Cooler/ —w ;32;?135 - Wa;ifigas
Coal —» 1,800-2,500°F Quench p T
Steam

CO, Emissions

Evaluated by Systems Analyses

Shifted Syngas Sulf

H, ~50%

CO ~2%

CO, >40% Sulf
>400 Psi/100°F Recover y

Syngas 2-Stage
Cooler Selexol
Water Fuel Gas CO,

400 - 500°F—

400 Psia
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http://www.netl.doe.gov/technologies/carbon_seq/Resources/Analysis/pubs/CO2CaptureGuidelines.pdf

IGCC Pre-combustion CO, Capture

Technologies

Cryogenic
ASU
95%
Oxygen
> Gasifier
500-1,000 Psi

Coal =™

1,800-2,500°F

Steam
YIRS Syngas Syngas
—»  Cooler/ > yng » >YNY —
Cleanup Cooler
Quench

Solid Sorbents

* TDA Research
« URS Group

Novel Concepts

* Gas Tech. Institute
 Membrane Technology
* New Jersey Institute of Technology

9 new projects awarded in 2009
High Temperature H,/CO, Membranes
» Univ. of Minnesota (Zeolite based)

» Pall Corporation (Pd alloy based)
* Arizona St. Univ. (Ceramic-carbonate)

High-efficiency solvents
* SRI International (AC/ABC)

CQ@5 Emissions

CO,
Capture

Fuel Gas

Sulfur
i Removal

l—» Sulfur

Sulfur
Recovery

1

\

Reheat

400 - 500°F
450 Psia
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DOE/NETL Advanced CO, Capture R&D Program:
Technology Update (September 2010)

« Just published and available for download 4
8

« This comprehensive handbook provides an update on
DOE/NETL R&D efforts on advanced CO, capture
technologies for coal-based power systems.

ssssssssssss

* Prepared by the Existing Plants and Sequestration
R&D Programs, the report tracks the progress of
DOE/NETL pre-combustion, post-combustion, and
oXxy-combustion technologies for CO, capture.

J @knErsy Iv=m

|

« The handbook is available for download on the NETL
website at these two locations:

http://www.netl.doe.qgov/technologies/coalpower/ewr/index.html

http://www.netl.doe.gov/technologies/carbon seqg/index.html
\_ J
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DOE/NETL Advanced CO, Capture R&D Program:
Technology Update (September 2010)

Special request to our Project Principal Investigators:

-

\

We need your help in updating and
iImproving the format and content o

handbook for next year’s publication.

~

f this

J

For questions or comments regarding the handbook,

please contact:

« Jared P. Ciferno, Technology Manager, Existing
Plants R&D Program (post-combustion and oxy-

combustion technologies)
|Jared.ciferno@netl.doe.gov

« Sean Il. Plasynski, Technology Manager,
Sequestration R&D Program (pre-combustion
technologies) sean.plasynski@netl.doe.gov
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World-Wide CCS Projects Database

« Data compiled from a multitude of sources
* Websites, factsheets, reports, news postings, etc...

« To date, ~195 projects projects
» Includes active, developing, proposed, on hold, or completed)
« USA: ~ 80 projects
* International: ~ 115 projects

« Approximately 125 projects active
« Either capturing, injecting, developing infrastructure, site
characterization/selection, designing, or in the permitting process.
+ USA Projects: ~ 50 projects
 International Projects: ~ 75 projects

 http://www.netl.doe.gov/technologies/carbon_seq/database/index.html
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Visit Our Websites

ABOUT DOE | ORGANIZATION | NEWS | CONTACT US

Fossil Energy
Clean Coal & Natural Gas
Power Systems

Carbon Sequestration

Hydrogen & Other Clean
vels

Oil & Natural Gas Supply &
Delivery

Natural Gas Regulation

U.S. Petroleum Reserves
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FOSSIL ENERGY NEWS SPO’

Underground Monitoring of Carbon Storage Site Begins
in Mississippi

A team from DOE's Southeast Regional Carbon Sequestration
Partnership is using scientific instrumentation, installed nearly
two miles beneath the surface of the earth, to track the
movement of carbon dioxide being injected for oil recovery.
Read more >

MORE COAL, OIL & GAS NEWS
Carbon Sequestration Atlas Captures Award for
Publication Excellence

The Department of Energy’s "Carbon Sequestration Atlas of the
United States and Canada" has captured an Al

recognizing publication excellence. The atlas

Fossil Energy

OFFICE OF FOSSIL ENERGY.
Ensuring that we can continue
to rely on clean, affordable
energy from our traditional fual
resources is the primary
mizsion of DOE's Office of
Fossil Energy. Fossil fuels
supply 85% of the nation's
energy, and we are working on
such priority projects
pollution-free coal plants, more
productive oil and gas fields,
and the continuing readiness of

faderal emergancy
stockpiles.

Read more about:

Office of Fossil Energy
www.fe.doe.gov

the SNSRGY lab
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HIGHLIGHTS. ’ NETLOG | MULTIMEDIA ID RSS ‘

Student says

studying biogas
at NETL was a

1 great learning

experience

Energ,
hod. Raad Mors

Underground Monitoring of Carbon Storage Site Begins in
Mississippi

A DOEMNETL team of is using scientific instaled
nearly two miles beneath the surface of the earth, to track the movement of
carbon dioxide being injected for oil recovery. Read More!

DOE lications for Third Round of ) Power infiative
DOE today issued the final Funding Opportunity Announcement FOA for Round 3
of the CCP1 which seeks to accelerate the commercial deployment of advanced
coal technologies to help supply the U.S. with clean, abundant, and affordable
energy

Q
Two technokgies developed under DOE's Sold State Energy Conversion Allance
(SECA) fuel cell program recently passed successful proof-of-concept tests by
the U.S. Navy's Naval Undersea Warfare Center Division located in Newport,
Rhnde kiand

NEWS

EVENTS CALENDAR

PUBLICATIONS

CAREERS & FELLOWSHIPS

PROJECTS IN YOUR STATE

Carbon Capture &
Sequestration FAQs
Get answers

7 to your carbon
- capture and
sequestration

questions.

Reference Shelf
- Newsletters,
program fact
sheets, roadmaps.
educationsl

resources, presentations and
more! 6

www.netl.doe.gov
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